1/26 




CO 

f 

<-> 




BUFFER 
RAM 


o 

«*■ 


f 

<-> 


FLASH 
MEMORY 




RAM 



CO 

Lr 




CO 



Lr 



2/26 

FIG2 



LEAD-IN AREA LEAD-OUT AREA 

PHYSICAL ,~\ INFORMATION AREA 

ADDRESS 
(PBA) 




2FFFFh — ' »— 30000h 

. INNER 

PERIPHERY 



► RADIAL POSITION 



OUTER 
PERIPHERY 



FIG.3 



PHYSICAL 
ADDRESS 

(PBA) 



i 



LEAD-IN AREA 



2FFFFh 




DATA AREA 



DATA AREA 



LEAD-OUT AREA 



PBA OF LAYER 0 AND LAYER 1 




LAYER 1 
LAYER 0 



30000h 



-► RADIAL POSITION 



INNER 
PERIPHERY 



OUTER 
PERIPHERY 



3/26 

FIG.4 



PHYSICAL 
ADDRESS 

(PBA) 



1 



PBA OF LAYER 1 
LEAD-OUT AREA 



INTERMEDIATE 
AREA 




LAYER 1 
LAYER 0 



2FFFFh — ' 30000h 

. INNER 

PERIPHERY 



► RADIAL POSITION 



PBA OF LAYER 0 

OUTER 
PERIPHERY 



FIG.5 



LEAD- 
IN 



LEAD- 
OUT 



AREA 


DATA AREA 


AREA 




It 









MANAGEMENT 
INFORMATION AREA 



4/26 

FIG.6A 



LWA 

DATA AREA 

' l 
I l 
t i 



BITMAP 
INFORMATION 



1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




FIG.6B 



LWA 



DUMMY DATA 







it 




■ 1 



















BITMAP 
INFORMATION 



0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



FIG.6C 




BITMAP 
INFORMATION 



0 


0 


0 


0 


1 


1|0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


1 


1 



5/26 

FIG.7A 

DUMMY DATA DUMMY DATA 

rt—J 




BITMAP 
INFORMATION 



0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


1 


1 



FIG.7B 

INFORMATION AREA 



I 



LWA 



TLO 



BITMAP 
INFORMATION 



0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 



FIG.8 



CONTENT 


BYTE 
NUMBER 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 


32 


UPDATE COUNT 


4 


FORMAT STATUS 


4 


LAST WRITTEN ADDRESS (LWA) 


4 


LAST VERIFIED ADDRESS (LVA) 


4 


BITMAP START ADDRESS 


4 


BITMAP LENGTH 


4 


DISC ID ] 


32 


RESERVATION 




BITMAP 


9 x 2048 


RESERVATION 





6/26 

FIG.9 




FIG.10 



PHYSICAL 
ADDRESS 

(PBA) 



! 



PBA OF M1 




2FFFFh 



30000h 



► RADIAL POSITION 



INNER 
PERIPHERY 



OUTER 
PERIPHERY 



7/26 



LEAD- 
OUT 
AREA 



FIG. 11 

DATA AREA 



ZONE 



ZONE 



ZONE 



ZONE 



INTERMEDIATE 
AREA 









0:0} 


C1:1D 


[1:23 


0:3] 


«« ► 


























k— r-J 


ZONE 


ZONE 


ZONE 


ZONE 


< ► 





M1 
MO 



IN 
AREA 



AREA 



DATA AREA 



FIG.12 



CONTENT 


BYTE 
NUMBER 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 


32 


UPDATE COUNT 


4 


FORMAT STATUS 


4 


LAST WRITTEN ADDRESS (LWA) 


4 


LAST VERIFIED ADDRESS (LVA) 


4 


BITMAP START ADDRESS 


4 


BITMAP LENGTH 


4 I 


DISC ID 


32 


LAST UNWRITTEN ADDRESS (LUA) 


4 


ZONE LAST WRITTEN ADDRESS (ZONE LWA) 


4 


RESERVATION 




BITMAP 


9 x 2048 


RESERVATION 





8/26 



© 



(start) 



FIG. 13 




-403 



INITIALIZE MANAGEMENT 
INFORMATION 



-405 



RECORD TO PORTION 
OF LEAD-IN AREA 



^40 7 



REPORT COMPLETION OF 
FORMATTING PROCESS 





,417 



UPDATE LWA 



UPDATE 
ZONE LWA 



,419 



423 



UPDATE LUA 



UPDATE 
BITMAP 
INFORMATION 



425 




427 



OBTAIN LWA 



445 



RECORD TO 
INTERMEDIATE AREA 

I ~ 



429 



IDENTIFY ZONE A WITH 
UNRECORDED AREA 
FOLLOWING LWA 



447 



,431 



RECORD TO 
LEAD-OUT AREA 



RECORD TO REMAINING 
LEAD-IN AREA 



449 



OBTAIN ZONE LWA 
I 



433 



IDENTIFY ZONE B WITH 

UNRECORDED AREA 
FOLLOWING ZONE LWA 



( END ) 



,437 



SET ZONE A 
AS DE-ICE AREA 




SET ZONE B 
AS DE-ICE AREA 



439 



START DE-ICE 
PROCESS FROM LWA 



443 



START DE-ICE PROCESS 
FROM ZONE LWA 

I 



9/26 



FIG.14A 



ZONE 
LUA LWA 

^ ZONE ^ ZONE 
C1:0] ! [1:1] 



MANAGEMENT 
INFORMATION 
AREA 



t 

LWA 



ZONE 
[0:0] 



ZONE 
[0:1] 



ZONE 
[1:2] 



ZONE 
[0:2] 



ZONE 
[1:3] 



ZONE 
[0:4] 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



FIG.14B 



ZONE LWA 
LUA 



It I 

i 







1 








it 




i 





t 

LWA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



10/26 

FIG.14C 




USER DATA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



FIG.15A 



ZONE 
LUA LWA 




M1 
MO 



LWA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



11/26 

FIG.15B 



LUA 



ZONE 
LWA 









, 

1 


1 
1 








1 



















t 

LWA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



FIG.15C 



LUA 



ZONE 
LWA 





1 

i 










it 








i 

— j 





t 

LWA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



12/26 

FIG.16 



NO 



MIDDLE 



-501 



OF DE-ICE PROCESS 



YES 



503 



INTERRUPT DE-ICE PROCESS 



MIDDLE 
OF DE-ICING ZONE 
B? 

YES 



505 



UPDATE ZONE LWA 




r 513 


UPDATE LUA 






► 


r 515 


RECORD USER DATA 






UPDATE LWA 




r 519 


UPDATE BITMAP INFORMATION 



507 



UPDATE LWA 



509 



UPDATE BITMAP INFORMATION 




13/26 



FIG. 17 




14/26 

FIG.18A 




BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



Ml 
MO 



M1 
MO 



FIG.18B 

✓ DUMMY DATA 




M1 
MO 



LWA 



I 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



15/26 

FIG.18C 



LUA ZONE LWA 




I 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



16/26 

FIG.19A 



TEMPORARY 
INTERMEDIATE AREA 




M1 
MO 



LWA INTERMEDIATE 
j AREA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



FIG.19B 

TEMPORARY 
LEAD-OUT INTERMEDIATE AREA 




M1 
MO 



LWA INTERMEDIATE 
j AREA 

| 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



17/26 




18/26 




19/26 



FIG.21 



CONTENT 


BYTE 

Ml IMQPD 
iNUIVlDfcrv 


IDENTIFICATION ID 


A 


RFSTRICTION INFORMATION FOR UNKNOWN lOFNTTFIOATION in 

lAL-O 1 ivl w 1 IV-/ 1 N 1 1 >l 1 v-/ 1\ 1 VI /A 1 ivli rvix UlilXnUVVIil IL/L—IN 1 ll AO/A 1 lUlN 1L/ 


A 


DRIVF ID 

VJ 1 VI V I 1L/ 




IIPDATF OOIINT 


A 
H 


FORMAT STATUS 

1 \J r\IYI/A \ O 1 /A 1 UO 


A 
H 


1 AST WRITTFN ADDRFSS (\ \NA) OF 1 AYFR N 


A 


1 AST VFRIFIFH ADHRFSS (I VA^ OF 1 AYFR N 

LrVO 1 V L-r\li 1L.L/ AU UrvLOu \I_ V r\J \J 1 L-/A 1 Li\ IM 


A 
H 


RITMAP START ADDRFSS OF 1 AYFR N 

u>i 1 ivirAi o I /Arv i nL/L/rvL-OO Lnl L_r\ M 


A 
£ t 


BITMAP LENGTH OF LAYER N 


4 


DISC ID 


32 


LAYER NUMBER = N(N=0,1) 


1 


LAST UNWRITTEN ADDRESS (LUA) OF LAYER N 


4 


ZONE LAST WRITTEN ADDRESS (ZONE LWA) OF LAYER N 


4 


RESERVATION 




BITMAP OF LAYER N 


9 x 2048 


RESERVATION 1 





20/26 



FIG.22 



CONTENT 


BYTE 

Ml IMRPP 
IN U IVI D tl r\ 


IDENTIFICATION ID 


A 

*T 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


A 


DRIVE ID 




UPDATE COUNT 


A 
t 


FORMAT STATUS 


A 


LAST WRITTEN ADDRESS (LWA) 


A 

*T 


LAST VERIFIED ADDRESS (LVA) 


A 


BITMAP START ADDRESS 




BITMAP LENGTH 


4 


DISC ID 


19 
o^. 


LAST UNWRITTEN ADDRESS (LUA) 


4. 


ZONE LAST WRITTEN ADDRESS (ZONE LWA) 


A 

*+ 


ZONE NUMBER 


O 
£. 


START ADDRESS OF ZONE 1 


A 
■ 


END ADDRESS OF ZONE 1 


4 






START ADDRESS OF ZONE m 


4 


END ADDRESS OF ZONE m 


4 


RESERVATION 




BITMAP 


9 x 2048 


RESERVATION 





21/26 



FIG.23 



CONTENT 


BYTE 

Ml IMRFR 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 




UPDATE COUNT 


A 


FORMAT STATUS 


4 


LAST WRITTEN ADDRESS (LWA) OF LAYER N 


4 


LAST VERIFIED ADDRESS (LVA) OF LAYER N 


4 


BITMAP START ADDRESS OF LAYER N 


4 


BITMAP LENGTH OF LAYER N 


4 


DISC ID 


32 


LAYER NUMBER = N(N=0,1) 


1 


LAST UNWRITTEN ADDRESS (LUA) OF LAYER N 


4 


ZONE LAST WRITTEN ADDRESS (ZONE LWA) OF LAYER N 


4 


ZONE NUMBER 


2 


START ADDRESS OF ZONE 1 


4 


END ADDRESS OF ZONE 1 


4 


• 
• 


• 


START ADDRESS OF ZONE m 


4 


END ADDRESS OF ZONE m 


4 


RESERVATION 




BITMAP OF LAYER N 


9 x 2048 


RESERVATION 





22/26 



FIG.24 



CONTENT 


BYTE 

Ml IMRFR 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 


oc 


UPDATE COUNT 


A 


FORMAT STATUS 


A 
*+ 


LAST WRITTEN ADDRESS (LWA) OF LAYER N 


A 

*T 


LAST VERIFIED ADDRESS (LVA) OF LAYER N 


A 


BITMAP START ADDRESS OF LAYER N 


A 


BITMAP LENGTH OF LAYER N 

fcrf * ■ • * •# XI 1 1 1 ~ Vp^ III 1 l— r \ I 1— IX IX 


A 

*+ 


DISC ID 


32 


LAYER NUMBER = N(N=0 1) 


i 

1 


LAST UNWRITTEN ADDRESS (LUA) OF LAYER N 


4 


ZONE NUMBER 


Cm 


START ADDRESS OF ZONE 1 


A 


END ADDRESS OF ZONE 1 


4 


ZONE LWA OF ZONE 1 


4 


• 




START ADDRESS OF ZONE m 


4 


END ADDRESS OF ZONE m 


4 


ZONE LWA OF ZONE m 


4 


RESERVATION 




BITMAP OF LAYER N 


9 x 2048 


RESERVATION 





23/26 



MANAGEMENT 
INFORMATION 
AREA 



LUA 




FIG.25A 



DATA AREA 



INTERMEDIA 
AREA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



FIG.25B 




BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



FIG.25C 



LEAD-OUT 



DUMMY DATA Ll jJA 




/TEMPORARY 
\ INTERMEDIATE AREA 



t ^TEMPORARY 
LWA INTERMEDIATE 
AREA 



BITMAP 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


INFORMATION 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



24/26 



FIG.26A 



CONTENT 


BYTE 

Nl IMRFR 

INUIVIDCrx 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 


32 


UPDATE COUNT 


A 


FORMAT STATUS 


4 


LAST WRITTEN ADDRESS (LWA) 


4 


LAST VERIFIED ADDRESS (LVA) 


4 


BITMAP START ADDRESS 


i 4 


BITMAP LENGTH 


4 


DISC ID 


32 


LAST UNWRITTEN ADDRESS (LUA) 


4 


RESERVATION 




BITMAP 


9 x 2048 


RESERVATION 




FIG.26B 


CONTENT 


BYTE 
NUMBER 


IDENTIFICATION ID 


4 


RESTRICTION INFORMATION FOR UNKNOWN IDENTIFICATION ID 


4 


DRIVE ID 


32 


UPDATE COUNT 


4 


FORMAT STATUS 


4 ! 


LAST WRITTEN ADDRESS (LWA) OF LAYER N 


4 


LAST VERIFIED ADDRESS (LVA) OF LAYER N 


4 


BITMAP START ADDRESS OF LAYER N 


4 


BITMAP LENGTH OF LAYER N 


4 


DISC ID 


32 


LAYER NUMBER = N(N=0,1) = ] 


1 


LAST UNWRITTEN ADDRESS (LUA) OF LAYER N 


4 


RESERVATION 




BITMAP OF LAYER N 


9 x 2048 


RESERVATION 





BITMAP 
INFORMATION 



25/26 

FIG.27A 




USER 
DATA 



1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 



M1 
MO 



M1 
MO 



FIG.27B 



DUMMY DATA 




BITMAP 
INFORMATION 



1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 



M1 
MO 



FIG.27C 




BITMAP 
INFORMATION 



TEMPORARY 
LUA INTERMEDIATE 
AREA 



M1 
MO 



^TEMPORARY 



INTERMEDIATE 
AREA 



1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 



M1 
MO 



26/26 

FIG.28A 



PBA=X' LUA 
USER DATAv j + 




t 

PBA=M 



BITMAP 
INFORMATION 



1 


1 


1 


1 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 



M1 
MO 



BITMAP 
INFORMATION 



FIG.28B 

DUMMY DATAv 




1 


1 


1 


1 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



M1 
MO 



FIG.28C 



BITMAP 
INFORMATION 



/INTERMEDIATE 
/AREA 




PBA=M 



INTERMEDIATE 
AREA 



0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



M1 
MO 



